. Also, we prove that, for a positive integer k, d has a realization with k edge-disjoint spanning trees if and only if either both n = 1 and d 1 = 0, or n ≥ 2 and both d n ≥ k and  n i=1 d i ≥ 2k(n − 1).
Introduction
This paper studies finite and undirected graphs without loops, but multiple edges are allowed. When we say ''graph'' in this paper, it always means ''multigraph'', unless otherwise stated. Undefined terms can be found in [1] . In particular, for a graph G, L(G) denotes its line graph. Let X be a set of vertices, G − X denotes the graph obtained from G by deleting X , and if X = {v}, we often use G − v for G − {v}. Let S be a set of edges, G − S and G + S denote the graphs obtain from G by deleting S and adding S, respectively. Particularly if S = {e}, we often use G − e for G − {e} and G + e for G + {e}. A vertex v ∈ V (G) is called a pendent vertex if d(v) = 1. Let D 1 (G) denote the set of all pendent vertices of G. An edge e ∈ E(G) is called a pendent edge if one of its ends is a pendent vertex. A path in a graph G is called a pendent path if one end is a pendent vertex, all internal vertices have degree 2 and the other end has degree more than 2. If v ∈ V (G), then N G (v) = {u ∈ V (G) : uv ∈ E(G)}; and if
is understood in the context, we may drop the subscript G.
A circuit is a connected 2-regular graph. The notation tK 2 is defined to be the graph with 2 vertices and t multiple edges. In this paper, 2K 2 is considered as a circuit, which is also denoted as C 2 . An even subgraph of G is a spanning eulerian subgraph of G if it is connected and spanning. A graph G is supereulerian if G contains a spanning eulerian subgraph. 
If a graph
The following characterizations of supereulerian degree sequences, line-hamiltonian degree sequences, and the degree sequences with realization having k edge-disjoint spanning trees have been obtained for simple graphs. 
Theorem 1.3 (Fan et al. [4]). Let
d = (d 1 , d 2 , . . . , d n ) be(i) d is line-hamiltonian. (ii) either d 1 = n − 1, or  d i =1 d i ≤  d j ≥2 (d j − 2). (iii) d has a realization G such that G − D 1 (G) is supereulerian.
Theorem 1.5 (Lai et al. [5]). A nonincreasing graphic sequence
In this paper, we investigate multigraphic sequences and prove the multigraphic versions for Theorems 1.3-1.5, as follows. 
In Sections 2-4, we present proofs for Theorems 1.6-1.8, respectively.
The Proof of Theorem 1.6
Proof of Theorem 1.6. If a nonincreasing multigraphic sequence
. . , d n ) has a supereulerian realization, then we must have d n ≥ 2 as every supereulerian graph is 2-edge-connected for n ≥ 2. We prove the sufficiency by induction on m =  n i=1 d i . Without loss of generality, we may assume that n ≥ 2. If n = 2 and d = (2, 2), then m = 4 and 2K 2 is a supereulerian realization of d.
Suppose that the theorem holds for all such multigraphic sequences with smaller value of m. We have the following cases.
. Therefore, C n is a supereulerian realization of d (when n = 2, C n is defined to be 2K 2 ). 1 , 2, . . . , 2) . By Theorem 1.1, d 1 must be even and so
By adding an edge v 1 v 2 in G ′ , we obtain a supereulerian realization of d.
The Proof of Theorem 1.7
We need a theorem, which is due to Harary and Nash-Williams. The theorem shows the relationship between hamiltonian circuits in the line graph L(G) and eulerian subgraph in G, and it is also true for multigraphs. A subgraph H of G is dominating 
Suppose, to the contrary, that for each 
The Proof of Theorem 1.8
Let τ (G) be the maximum number of edge-disjoint spanning trees in a connected graph G. 
The case when n = 1 is trivial and so we shall assume that n > 1. Since G has k edge-disjoint spanning trees, 
Proof. Suppose not, by Lemma 4.1, 
